The myosin relay helix to converter interface remains intact throughout the actomyosin ATPase cycle.
Crystal structures of the myosin motor domain in the presence of different nucleotides show the lever arm domain in two basic angular states, postulated to represent prestroke and poststroke states, respectively (Rayment, I. (1996) J. Biol. Chem. 271, 15850-15853; Dominguez, R., Freyzon, Y., Trybus, K. M., and Cohen, C. (1998) Cell 94, 559-571). Contact is maintained between two domains, the relay and the converter, in both of these angular states. Therefore it has been proposed by Dominguez et al. (cited above) that this contact is critical for mechanically driving the angular change of the lever arm domain. However, structural information is lacking on whether this contact is maintained throughout the actin-activated myosin ATPase cycle. To test the functional importance of this interdomain contact, we introduced cysteines into the sequence of a "cysteine-light" myosin motor at position 499 on the lower cleft and position 738 on the converter domain (Shih, W. M., Gryczynski, Z., Lakowicz, J. L., and Spudich, J. A. (2000) Cell 102, 683-694). Disulfide cross-linking could be induced. The cross-link had minimal effects on actin binding, ATP-induced actin release, and actin-activated ATPase. These results demonstrate that the relay/converter interface remains intact in the actin strongly bound state of myosin and throughout the entire actin-activated myosin ATPase cycle.